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Low RtblDUE AQUEOUS HaRD SURFACE CLEANING AND DISINFECTING 

5 Compositions 

Cleaning compositions arc commercially important products and enjoy a wide 
field of utility in assisting in the removal of dirt and grime from surfaces, especially 

10 those characterized as useful with *'hard surfaces". Hard surfaces are those which are 

frequently encountered in lavatories such as lavatory fixtures such as toilets, shower 
stalls, bathtubs, bidets, sinks, etc., as well as counicrtops* walls, floors, etc. 

While the an is replete with various formulations which provide some cleaning 
benefit and perhaps some disinfecting benefit to surfaces, few such formulations are 

15 sufficiently formulated so to be effective sanitizing and cleaning compositions and to 

appropriately satisfy the registration requirements of the United Slates EnvironmenUl 
Protection Administration as a "hospital strength" disinfectant. 

The invention provides a aqueous liquid disinfectant cleaner which is 
panicularly useful for cleaning and disinfecting hard surfaces. The inventive 

20 compositions provide improved aqueous ready to use cleaning compositions which 

exhibit a low tendency to leave surface residues. In prefeiTed embodiments, the 
inventive composiiions do not undesirably degrade when subjected to an elevated 
temperature over an extended period of time. Preferred embodiments of the inventive 
compositions provide an aqueous cleaning and disinfecting composition which may be 

25 categorized as a hospital strength disinfecting composition in accordance with current 

United States Environmental Protection Administration requirements. 

The invention fiinher provides a process for the simultaneous cleaning and 
sanitization of hard surfaces, which process comprises the step of; providing an 
aqueous cleaning composition as outlined above, and applying an effective amount of 

30 the same to a surface, especially a hard .surface requiring such cleaning and sanitizing 
treatment. 
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According to one aspect of the present invention there is provided an aqueous 
cleaning composition which provides disinfecting and cleaning characieristics to treated 
surfaces, particularly hard surfaces, which comprises the following constituents: 
A) a quaternary ammonium surfactant compound having germicidal properties; 
5 B) a solvent system selected from: propylene glycol n-butyl ether, or, 

a binary solvent combination of a glycol ether with a linear primay alcohol, 

especially linear primary Q-Cn alcohols; 

C) a surfactant compound selected from bctaine or amine oxide compounds; 

D) an alkanolaminc; 
10 E) Waaler. 

The compositions may include one or more further optional additive constituents, 
sometimes referred to as adjuvants, in minor, but effcxiive amounts- By way of non- 
limiting example, such optional additives inchide: coloring agents such as dyes and 
pigments, fragrances, other pH adjusting agents, pH buffer compositions, chelating 

15 agents, rheology modification agents as well as one or more further surfactant 

compounds, in particular nonionic surfactant compounds. Desirably, in order to reduce 
the likelihood of undcsircd buildup upon treated surfaces, especially hard surfaces, the 
amounts of these additive constituents are present in only minor amounts, i.e., less than 
5% wt. based on the total weight of the aqueous cleaning composiiion being provided 

20 herein. The compositions arc characterized in providing a disinfecting effect, desirably 

sufficient to be rated a '*broad spectrum disinfectant" yet more desirably sufficient to be 
rated a "hospital strength disinfectant" under USA guidelines. 
A) The compositions according to the invention include one or more quaternary 
ammonium surfactant compounds having gcnmicidal properties. Exemplary useful 

25 quaternary ammonium compounds and .salts thereof include quateraary ammotuum 
germicides which may be characterized by the general structural formula: 



\ 

a, 



X- 



where at ieasi one of R,, R., Rj and R, is a alkyi, aryl or alkylaryl subslituent of from 6 
to 26 carbon atoms, and desirably the entire cation portion of the molecule has a 
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molecular weight of at least 165. The alkyl substiiucnts may be long-chain alkyl, long- 
chain aJkoxyaryl, long-chain alkylaryi, halogen-substituted long-chain alkylaryl, long- 
chain alkylphenoxyalkyl, arylalkyi, etc. The remaining substituents on the nitrogen 
atoms other than the abovementioncd alkyl substiiucnts are hydrocarbons usually 
5 containing no more than 12 carbon atoms. The substituents R,, R^, Rj and may be 

straight-chained or may be branched* but axe preferably straight-chained, and may 
include one or more amide, ether or ester linkages. The counterion X may be any salt- 
forming anion which permits water solubihty of the quaternary ammonium complex. 
Exemplary counterions include halides, for example chloride, bromide or iodide, or 

10 methosulfate. 

Exemplary quaternary ammonium sails within the above description inchide the 
alkyl ammonium halides such as cetyl irimcthyl ammonium bromide, alkyl aryl 
ammonium halides such as octadccyl dimethyl ben2yl ammonium bromide, N-alkyl 
pyridinium halides such as N-cctyl pyridinium bromide, and the like. Other suitable 

15 types of quaternary ammonium salis include iliose in which the molecule contains 

either amide, ether or ester linkages such as octyl phcnoxy ethoxy ethyl dimethyl 
ben2yi ammonium chloride, N-(laurylcocoaminoformylmethyl)-pyridinium chloride, 
and the like. Other very effective types of quaternary ammonium compounds which are 
useful as germicides include those in which ihc hydrophobic radical is characterized by 

20 a substituted aromatic nucleus as in ihe case of lauryloxyphenyltrimcthyl ammonium 

chloride* ceTylaminophenylirimethyl ammonium methosulfate, dodecylphenyltrimethyl 
anunonium methosulfate, dodecylbcn^ylt^imclhyI ammonium chloride, chlorinated 
dodecylberujyltrimeihyl ammonium chloride, and the like. 

Preferred quaternary ammonium compounds which act as germicides and 

25 which are be found useful in the practice of the present invention include those which 

have the stnictural formula: 



CH 



I ^ 
CH3 



X- 



„3- 



JUL-27-2004 16=35 



513 634 3452 



P. 06 



JUL-27-2tdb4 lb:(^J l^^b l^H I bN I Di'^ibiUN HJjrillN :>lj bJ^ J^Dci r. Wk3b/e)c;y 



CA 0226^730 1999-04-23 



WO 98/17763 rCT/US97/18774 

resistant sirains. The quaternary ammonium compound need onJy pre present in 
gcrmicidally effective amounts. Generally, effective "hospital strength" germicidal 
efficacy meeting current EPA guidelines is provided when the quaternary ammonium 
compounds are present in an amount of fron) about 0.05%wi. to about 3 
5 Desirably the quaternary ammonium compounds is present in an amount of from 

0.08%wt. to about O.SVcwt, and yet more desirably from 0.08%wt. to 0.15 %wi. based 
on the total weight of the inventive compositions being taught herein. 
B) The compositions of the invention include an organic solvent system selected 
from propylene glycol n-biityl ether, or, a binary solvent combination of a glycol ether 

1 0 with a linear primary alcohol. 

Surprisingly, the inventor has found ihat unlike other glycol ethers, propylene 
glycol n-butyl eihcr has been observed to quickly evaporate in a relatively even mamier 
such that it tends to form a relatively uniform film layer dunng the drying process. 
Such is an advantageous feature of the instant invention as it is to be understood that 

15 the rate at which the volatile components appear to evaporate from the treated surface, 

and the physical form (pattern) assumed by the nonvolatile materials deposited on the 
surface after the volatile components have evaporated arc directly related to the 
perception by the consumer of the cleaning efficacy and of surface residue left by a 
composition. Thus, the propylene glycol n-butyl ether solvent is selected as being not 

20 only effective in solubilizing deposited soils, especially from hard surfaces, but also 

those which simultaneously arc observed to evaporate rapidly and which foraa a 
relatively uniform film on the treated surface d\inng the drying process as opposed to 
those which impart a mottled or streaky appearance to the treated surface during drying, 
as with other glycol ethers. Such undesirable characteristics arc believed to be 

25 attributable to a pooling effect, where the volatile constituents of the compositions are 

observed to draw the nonvolatile constituents into visible and nonuniform patterns of 
deposition as the volatile constituents evaporate. These patterned deposits are often 
very conspicuous, and are visible as surface mottling or streaking of the composition as 
it evaporates, as well as subsequent to evaporation as any nonvolatile materials in the 

30 compositions are deposited in an uneven manner. .Such undesirable drying 
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characteristics are overcome by the composiuons of the invention, particularly in 
preferred enabodimems thereof 

The present inventor has found thai aitonpts to substitute the propylene glycol 
n-buiyl ether with a different glycol ether solvent is generally unsuccessful as such 
5 different glycol ethers, even of very similar molecular structures, and their 

compositions Itave been observed not to form a relatively unifonm film on the treated 
surface during the drying process, and have been observed to cause an uneven or 
mottled appearance as the compositions evaporate. This is a surprising result as 
generally, similar glycol ethers have been known to be substitutable in many 

10 compositions. This is not so in the present compositions. However, tlie present 

inventor has observed that such a detriment attendant upon the use of different glycol 
ether solvents may be overcome by the addition to such glycol ether solvents, other 
than propylene glycol n-butyl ether of an effective amount of a linear primary alcohol, 
preferably a linear primary 0^-0, a alcohols, with those of higher chain lengths CrC,8 as 

15 being preferred. The inclusion of such linear primary alcohols have been found by the 

present inventor fo bencfjcially assist in the evaporation of a composition in a relatively 
even manner such that it tends to form a relatively uniform film layer during the drying 
process. This effect has been generally described above in conjunction with glycol n- 
buiyl ethers. A further benefit of the inclusion of such linear primary alcohols is m the 

20 solvency which they may provide to certain stains as well. It is also contemplated that 
such a linear primary alcohol may be used in conjunction with propylene glycol n- 
butyl ether solvent, although the alcohol is not necessary. 

Exemplary useful glycol ethers include the glycol ethers having the general 
structure 

25 R,-0-Rb-OH. wherein R., is an alkoxy of 1 to 20 carbon atoms, or aryloxy of at least 6 

carbon atoms, and is an ether condensate of propylene glycol and/or ethylene glycol 
having from one to ten glycol monomer units. Preferred are glycol ethers having one to 
five glycol monomcT units. These zix Cj-Cjg glycol ethers. Examples of more 
preferred glycol ethers include those denoted in the Examples below, which include 

30 propylene glycol n-butyl ether and dipropylcne glycol n-butyl ether. Such materials are 

commercially available in the DOWANOL® series from The Dow Chemical Company, 

«6" 
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Midland Michigan, as well as in The ARCOSOLV® P seHes from Arco Chemical Co.. 
Newion Square Pennsylvania, Ii is to be noted that such preferred glycol ethers are 
ones which feature limited solubility in water, generally about 20 ml or less per 100 ml 
water at room temperature. 
5 Where the organic solvent system (B) consists solely of a propylene glycol n- 

butyl eiher solvent, it is desirably present in amounts of up to about 6%wU more 
desirably is present in an amount of from about 0.001 %wt to about 5%wt, and most 
desirably is present in an amount of from 1.0%'wi. - 4.5VeWt. based on the total weight 
of the aqueous composition. 

10 Where the organic solvent system (B) consists of a glycol ether solvent other 

than propylcjic glycol n-butyl ether in conjunction with a primary linear alcohol, these 
constituents are together desirably present in amounts of up to about 6%wt., more 
desirably is present in an amount of from about O.OOl %wt to about 5%wi» and most 
desirably is present in an amount of from 3%wt. - 4.5%wt. based on the total weight of 

15 the aqueous composition. In such a composition the amount of the linear primary 

alcohol present is only a small fraction of the total amount of ihc organic solvent 
system (B), and generally forms about 25%wt. and less of the total amount of the 
organic solvent system (B). It has also been observed that as the chain length of the 
linear primary alcohol is increased from C^. a lesser amount of the linear primary 

20 alcohol need be present while maintaining the desirable drying characteristics 

described above. 

C) The present inventive compositions include one or more surfactant compounds 
selected from bctaine compounds and amine oxide compounds. Such nonionic 
surfactants are known to the art and are available in commercial preparations, typically 

25 as a quantity of the surfactant compound dispersed in an aqueous carrier. 

Such beiaine compounds or amine oxide compounds are panicularly selected 
from other known surfactant compounds as ihcy have been observed to provide not 
only requisite surface active characteristics and, compatibility with the quaternary 
ammonium cationic compounds but also have been observed by the inventor to assist in 

30 mamtaining the phase stability of (he inventive compositions over extended intervals of 

time and/or at high temperatures, up to about 120°F. Generally the compositions do not 
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undergo phase separation at those temperatures. Such beneficial characteristics have 

been observed especially where the organic solvent is selected to be aniong the 

preferred, in particular to be the most preferred organic solvent. Further, tlie present 

inventor has observed that these bciaine compounds or amine oxide compounds do not 

5 lend to contribute to a mottled or streaky appearance to the treated surface during 

drying, as has been described in more detail above. Additionally, these betaine 

compounds or amine oxide compounds provide a cleaning benefit to the compositions. 

Belaine compounds which arc useful in the compositions of the invention are 

known to the art. Dy way of non-limiting example, exemplary betaines include 

10 compounds according to the general formula: 

(^) (-) 
R~N{R,)2— R2COO 

wherein R is a hydrophobic group selected from the group consisting of alkyi groups 
containing from about 1 0 to about 22 carbon atoms, preferably from about 12 to about 
] 8 carbon atoms, alkyl aryl and aryl aikyl groups containing a similar number of carbon 

1 5 aioms with a benzene ring bemg treated i\s equivalent to about 2 carbon atoms, and 

similar smicturcs interrupted by amido or ether linkages; each is an alkyl group 
containing from 1 to about 3 carbon atoms; and R> is an alkylene group containing from 
1 to about 6 carbon atoms. Examples of prefenred betaines include Mackam® DZ from 
the Mclntyre Group Ltd. Sulfobetaincs may also be used in the inventive compositions. 

20 These include RewotcricOil) AM HC and Rc\^'Otcric(K) AM CAS Uf from Wilco Coip.* 

These betaine compounds, when present, compnse O.l - 4.0yowt. of the inventive 
compositions, but more preferably comprise 2.0 - 4.0%wt. 

Amine oxide compounds which arc useful in the compositions of the invention 
are known 10 the art. One general class of useful amine oxides include alkyl di (lower 

25 alkyl) amine oxides in which the alkyl group has about 1 0-20. and preferably 12-16 

carbon atoms, and can be straight or branched chain, saturated or unsaturated. The 
lower alkyl groups include between 1 and 7 carbon atoms. Examples include lauryl 
dimethyl amine oxide, myristyl dimethyl amine oxide, dimethyl cocoamine oxide, 
dimethyl (hydrogenatcd tallow) amine oxide, and myristyl/palmiiyl dimethyl amine 

30 oxide. 
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A funhcT class of useful amine oxides includes aikyi di (hydroxy lower alkyl) 
amine oxides in which ihe alkyl group has about 10-20, and preferably 12-16 carbon 
atoms, and can be straight or branched chain, saturated or unsaturated. Examples are 
bis(2-hydroxyethyI) cocoamine oxide, bis(2MiydroxyeihyI) tallow amine oxide, and 
5 bis(2-hydroxycthyl) siearylamine oxide. 

Further useful amine oxides include those which may be characterized as 
aikylamidopropyl di(lowcr alkyl) amine oxides in which the alkyl group has about 10- 
20, and preferably 12-16 carbon atoms, and can be straight or branched chain, saturated 
or unsaturated. Examples arc cocoamidopropyl dimethyl amine oxide and 
1 0 tallowamidopropyl dimethyl amine oxide. 

Additional useful amine oxides include those which may be referred lo as 
alkylmorpholinc oxides in which the alkyl group has about 10-20, and preferably 12-16 
carbon atoms, and can be straight or branched chain, saturated or unsaturated. 
Further examples of such include surfactant compositions based on amine oxides 
15 include those which are presently commercially available and include those under the 

trade name Ammonyx(& (Stcpan Co., Chicago IL), as well as Barlox® (Lonza Inc., 
Fairlawn NJ) 

Amine oxides are generally preferred over the bciaines, as it has been found by 
the inventor that the amine oxides, especially lauryl dimethyl amine oxide, provide 

20 subtantially better cleaning than the beiaine compounds which may also form part of 

the inventive compositions. With respccr to the amine oxides, preferred are the alkyl di 
(lower alkyl) amine oxides in which the alkyl group has about 12-16 carbon atoms, of 
which most preferably lauryl amine oxidcK are used in the inventive compositions. 
Most preferably the amine oxide constituent is lauryl dimethyl amine oxide. 

25 These amine oxide compounds, when present, comprise 0.1 - 4.0%wt. of the 

inventive compositions, but more preferably comprise 0. 1 - 1.0%vyt. of the inventive 
compositions. 

D) The inventive compositions also include as the alkanolamines one or more 
alkanolamines, including mono-, di- and iri- alkanolamincs. Preferred alkanolamines 
30 are lower alkanolamines have been found to provide alkalinity to the compositions and 
act as a pH adjusting agent. Exemplary lower alkanolamines include for example; 

" 9 " 
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eihanolamine, dieihanolamine, ineihanolamine and isopropanolaminc. Desirably ihc 
alkanolamine component includes monocthanolamine, which has also been found lo 
evaporate relatively quickly from treated surfaces in a uniform manner Most desirably 
the aikanolamine constituent is only monoeihanolaminc. The aJkanolamine constituent 

5 comprises from 0.001 - 3.0%wi. of the invcniive compositions, but more preferably arc 
present in amounts of from O.I - 0.5%wt. As is noted above, the compositions 
according to the invention arc aqueous in nature. Water is added in order to provide to 
1 00% by weight of the compositions of the invention. The water may be lap water, but 
is preferably distilled and is most preferably detonized waicr. If the water is tap water, 

10 it is preferably substaniially free of any undesirable impurities such asorganicsor 

inorganics, especially minerals salts which are present in hard water which may thus 
undesirably interfere with ihe operation of the consiituenis present in the aqueous 
compositions according to the invention, and/or contribute to the appearance of residues 
in the evaporating inventive compositions. 

1 5 In particularly preferred embodiments, the inventive compositions arc shelf 

stable aqueous cleaning and disinfecting composition which do not undesirably degrade 
when subjected to an elevated temperature over an extended period of time. More 
specifically, the inventive compositions do not suffer precipitation or phase separation 
when a sample composition is subjected to an accelerated ageing testing at 120 deg. F, 

20 for a four-week test period. As is known to the an. such a test is a harsh test, and a 

useful indicator of the long lerm shelf stability of the tested sample composition. 

The compositions according to the invention may be categorized as **broad 
spectrum" disinfecting compositions as they exhibit antimicrobial efficacy against at 
least Staphylococcus aureus, and Salmonella choleraesuis in accordance with the 

25 AOAC Use-dilution Test known lo those skilled in the art. In more preferred 

embodiments, the compositions according to the invention may be categorized as 
"hospital strength" type disinfecting compoiiiiiona as they exhibit antimicrobial efficacy 
against all three of the bacteria: Staphylococcus aureus. Salmonella choleraesuis, and 
Pseudomonas aeruginosa in accordance with the AOAC Use-dilution Test method 

30 which evaluates the antimicrobial efficacy of a composition against Staphylococcus 
aureus (gram positive type pathogenic bacteria) (ATCC 6538), Salmonella 

.-to.. 
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choleracsuis (gram negative type pathogenic bacteria) (ATCC 10708), and 
Pseudomonas aeruginosa (ATCC 1 5442). The testing is performed generally in 
accordance wiih The protocols outlined in "Use-Dilution Method", Protocols 955.14, 
955.15 and 964.02 described in Chapter 6 of "Official Methods of Analysis", 16**' 
5 Edition, of the Association of Official Analytical Chemists; "Germicidal and Detergent 

Sanitizing Action of Disinfectants^*, 960.09 described in Chapter 6 of '^Official Methods 
of Analysis", 15"^ Edition, of the Association of Oniciol Analytical Chemists; or 
American Society for Testing and Materials (ASTM) E 1 054-91 tlie contents of wliich 
are herein incorporated by reference. This test is also commonly referred to as the 
1 0 ''AO AC Use-Dilution Test Method". 

In preferred and especially in most preferred embodiments of the invention the 
compositions may be characterized in forming a substamialJy uniform film during 
drying from a hard surface. More particularly, when preferred compositions of the 
invention are applied to a hard surface and then formed into a film, such as will be 
15 performed by wiping the composition so to generally uniformly spread it onto the hard 

surface in a thin layer and then permiUcd to dry. the compositions dry without portions 
of the uniform film coalescing into droplets or rivulets. The uniform film of the 
compositions lend to dry in a unifonm pattern, generally with noticeable drying 
beginning at the edges or margins of the unifomn film, and proceeding to the central 
20 region of the uniform film. This description may of course vary, pan:cularly where the 

film formed of the inventive compositions are wiped onto a hard surface but is not 
formed into a film of generally uniform thickness: in which case drying generally 
begins at the edges and proceeds to the thicker pans of ihe film which do not 
necessarily need to be in the center region. The overall drying effect, that of uniform 
25 drying without coalescing into droplets or rivulets however remains the same. Such a 

behavior is particularly advantageous in the cleaning and/or disinfecting treatment of a 
hard surface in need of said treatment. Subsequent to application, the composition then 
tends to dry in a generally uniform manner from a film as described abnve. This is 
particularly true where subsequent to an application on a hard surface, such as by 
30 spraying, the consumer spreads the deposited composition over a broader area of the 

hard surface such as by wiping with a rag, towel, paper towel or the like which form 
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:he composition into a thin film. The benefits of drying without coalescing into rivulets 
or droplets also ensures that substantial visually discernible deposits of non-evaporable 
consiiiuems of the composition do not form. This is a problem with may compositions 
in the prior art, as during drying fonn a coalesced rivuld or droplet frequently any non- 
5 evaporable constituents deposit at the edges of the coalesced rivulet or droplet and are 
visible subsequent to drying as an outline of the now evaporated coalesced rivulet or 
droplet. Tliis results in visibly discernible streaks or a mottled appearance when dried 
on a hard surface, especially on a highly reflective hard surface such as glazed tile or 
polished metal surfaces. This is unattractive to the consumer and usually requires a post 

1 0 application buffing or polishing step by the user of a product. This undesirable 

characteristic is generally avoided by the compositions of the invention, especially in 
preferred embodimenus thereof 

As noted, the compositions may include one or more optional additives which 
byway of non- limiting example include: coloring agents such as dyes and pigments, 

1 5 fragrances and fragrance solubilizers, pH adjusting agents, pH buffering agents, 

chelating agents, rheology modification agents, as well as one or more fiirther nonionic 
surfactant compounds. Desirably, in order to reduce the likelihood of undesired 
buildup upon treated surfaces, especially hard surfaces, the total amounts of such 
optional additives is less than about 2.5% wt. but are desirably significantly less, such 

20 as less than about 0.5%wt. based on the total weight of the aqueous cleaning and 

disinfecting composition being provided herein. Optimally, the amounts of such further 
optional additives is kept to a minimum in order to minimize the amounts of non- 
volatile constituents in the compositions as a whole, which tend to contribute to an 
undesired streaky or mottled appearance of the composition during drying. 

25 Useful as chelating agents include those known to the an, including by way of 

non-limiting example; aminopoiycarboxylic acids and salts thereof wherein the amino 
nitrogen has attached thereto two or more substituenl groups. Preferred chelating 
agents include acids and salts, especially the sodium and potassium salts of 
ethylencdiamineteuaacetic acid, diethylenctrinmincpentaacetic acid, N- 

30 hydroxyeihylethylenediaminetriaceiic acid, and of which the sodium salts of 

cthylcnediamincietraacetic acid may be particularly advantageously used. Such 
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chelating agents may be omined, or they may be included in generally minor amounts 
such as from 0 - 0.5 %wt. based on the weight of the chelating agents and/or salt forms 
thereof. Desirably, such chelating agents arc included in the present inventive 
composition in amounts from 0 - 0.5%wi., but are mosi desirably present in reduced 
weight percentages from about 0 - 0.2%w:. 

The compositions according to the invention optionally but desirably include an 
amount of a pH adjusting agent or pH buffer composition. Such compositions include 
many which are known to the an and which arc conventionally used. By way of non- 
limiting example pH adjusting agents include phosphonjs containing compounds, 
monovalent and polyvalent sails such as of silicates, carbonates, and borates, certain 
acids and bases, lanraics and certain acetates. Further exemplary pH adjusting agents 
include mineral acids, basic compositions, and organic acids, which are typically 
required in only minor amounts. By way of further non-limiting example pH buffering 
compositions include the alkali metal phosphates, polyphosphates, pyrophosphates, 
15 triphosphates, iciraphosphates, sih'cates, metasilicatcs, polysilicates, carbonates, 

hydroxides, and mixtures of the same. Certain salts, such as the alkaline earth 
phosphates, carbonates, hydroxides, can also function as buffers. It may also be 
suitable lo use as buffers such materials as aluminosilicates (zeolites), borates, 
aluminares and ccnain organic materials such as gluconates, succinates, maleates. and 
20 their alkali metal salts. Desirably the compositions according lo the invention include 
an effective amount of an organic acid and/or an inorganic salt form thereof which may 
be used to adjust and maintain the pH of the compositions of the invention to the 
desired pH range. Paniculariy useful is citric acid and metal salts thereof such as 
sodium cin-ate which are widely availabk- and which arc effective in providing these pH 
25 adjustment and buffering effects. These should he screened however to ensure that they 

do not undesirably complex with or in other ways deactivate the quaternary ammonium 
i:ompound(s). 

Further optional, but advantageously included constituents are one or more 
coloring agents which find use in modifying the appearance of the compositions and 
30 enhance their appearance from the perspeaive of a consumer or other end user. Known 

coloring agents may be incorporated in the compositions in any effeaivc amount to 
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Improve or impart to compositions a desired appearance or color. Such a coloring agent 
or coloring agents may be added in a convenrional fashion, i.e.. admixing to a 
composiiion or blending with other constituents used to form a composition- 
Further optional, but desirable constituent include fragrances, natural or 
5 synthetically produced. Such fragrances may be added in any conventional manner, 

admixing to a composition or blending with other constituents used to fonn a 
composition, in amounts which are found to be useful to enhance or impart the desired 
scent characteristic to the composition* and/or lo cleaning compositions formed 
therefrom. 

10 [n compositions which include a fragrance, it is frequently desirable to include a 

fragrance solubiUy.cr which assists in the dispersion, solution or mixing of the fragrance 
constituent in an aqueous base. These include known art compounds, including 
condensates of 2 to 30 moles of ethylene oxide with sorbilan mono- and tri-C,o-Cjo 
alkanoic acid known to be useful as nonionic surfactants. Further examples of such 

15 suitable surfactants include water soluble nonionic surfactants of which many are 

commercially known and by way of non-limiting example include the primary aliphatic 
alcohol ethoxylatcs, secondary aliphatic alcohol ethoxylates, alkylphenol ethoxylates 
and eihyiene-oxide-propylene oxide condensates on primary alkanols, and condensates 
of ethylene oxide with sorbitan fatty acid esters.. This fragrance soiubilircr component 

20 is added in minor amounts, particularly amount which are found effective in aiding in 
the solubilization of the fragrance component, but not in any significantly greater 
proportion, such that it would be considered as a detergent constituent. Such minor 
amounts of fragrance solubili/cr reciit-d herein is generally up to about 0.3% by weight 
of the frograncc constituent m the inventive compositions but is more generally an 

25 amount of about 0.1 % by weight and less, and preferably is present in amounts of about 

0.05% by weight and less. 

As an optional constirjent, the compositions may include one or more nonionic 
surfactant compounds in amounts which are effective in improving the overall cleaning 
efficacy of the compositions being taught herein, while at the same time in amounts 

30 which do not undesirably diminish the germicidal efficacy of the inventive 

compositions or which undesirably increase the likelihood to fonm or deposit surface 
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residues onio the trcaicd surfaces. Such nonionic surfactant compounds are known to 
the art.. Practically any hydrophobic compound having a carboxy, hydroxy* amido, or 
amino group with a free hydrogen aitached to the nitrogen can be condensed with 
ethylene oxide or with the polyhydration product thereof, polyethylene glycol, to fonn 
5 a water soluble nonionic surfactanl compound. Further, the length of the 

polyethylenoxy hydrophobic and hydrophilic elements may be varied. Exemplary 
nonionic compoimds include the polyoxyethylene ethers of alkyl aromatic hydroxy 
compounds, e.g., alkylated polyoxyethylene phenols, polyoxyethylene ethers of long 
chain aliphatic alcohols, the polyoxyethylene ethers of hydrophobic propylene oxide 

10 polymers, and the higher alkyl amine oxides. 

To be mentioned as panicularly useful nonionic surfactants are alkoxylated 
linear primary and secondaiy alcohols such as those commercially available under the 
tradenames PoIyTergeni® SL series (Olin Chemical Co., Stamford CT). Neodol® 
series (Shell Chemical Co., Houston TX); as alkoxylated alkyl phenols including those 

15 commercially available under the tradename Triton® X series (Union Carbide Chem. 

Co.. Danbury CT). 

Such constituents as described above as essential and/or optional constituents 
include known an compositions, include those described in McCuicheon 's Emulsifiers 
and Detergents (VoLI), McCutcheon 's Funaiotiai Materials (Vol 2), Nonh American 
20 Edition, 1991; Kirk-Othmen Encyclopedia of Chemical TechnoiogyK 3rd Ed., Vol. 22, 

pp. 346-387, the contents of which are herein incorporated by reference. 

In accordance with a first preferred embodiment of the inventive composition, 
there is provided low residue ready to use aqueous hard surface cleaning and broad 
spectrum disinfecting, preferably hospital strength disinfecting compositions 
25 comprising per 10D%wc., preferably consisting essentially of, per lOCVowt: 

0.05 - 0.3 %wt. of a quaternary ammonium surfactant compound having 

germicidal properties; 

0.5 - 10.0 %wT., preferably from 1.0- 4,5%wt. of propylene glycol mono-n- 
butyl eihcr; 
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0.1 - 4.0 %wi. of one or more surfactant compounds selected from betaine or 
amine oxide compounds* but desirably is 0.1 - 3.0%wr of one or more amine 
oxide compounds; 

0.1 - 0.5 %wt. one or more alkanolamines, <ksirably is only 
5 monoethanolaminc; 

0 - O.SVowt. of one or more optional consiiiucnis; 
to 100% water. 

wherein the compositions arc characterized by forming a substamially uniform 
film during evaporative dr>'ing after being applied to a hard surface. In especially 
10 preferred embodiments, the compositions ai c also phase stable, and maintain phase 

stability when subjected to an elevated temperature of 1 ZC'F for a period of at least 4 
weeks. 

In accordance with a second preferred embodiment of the inventive 
composition, there is provided a low residue ready to use aqueous hard surface cleaning 
15 and broad spectrum disinfecting, preferably hospital strength disinfecting compositions 

comprising per lOO%wt., preferably consisting essentially of per 100%wt: 

O.05 - 0.3 %wt. of a quaternary ammonium surfactant compound having 

germicidal propenies; 

0.5 - 10.0 %wt. of an organic solvent system which includes a glycol cihcr other 
20 than propylene glycol mono-n-buty) ether and a C^-C,, linear primary alcohol, 

and preferably is dipropylene glycol n-butyl ether and aCb-C,i linear primary 
alcohol; 

0. 1 - 4.0 %wi. of one or more surfactant compounds selected from betaine or 
amine oxide compounds, but desirably is 0.1 - 3.0%wt. of one or more amine 
25 oxide compounds; 

0. 1 - 0.5 %wt. one or more aJlcanoJamines, desirably is only 
mono ethanol amine; 

0 - 0.5%wt. of one or more optional constituents: 
to 100% water, 

30 wherein the compositions arc characterized by forming a subsunlially uniform 

film during evaporative drying after being applied to a hard surface. In especially 
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prefeired embodiments, the compositions are also phase stable, and maintain phase 
siabiJity when subjected to an elevated temperarure of 120''F for a period of at least 4 
weeks. 

The compositions of the invention can be prepared in a conventional manner 
5 such as by simply mixing ihc constituents in order to fonn the ultimate aqueous 

cleaning composition. The order of addition is not critical. Desirably, and from all 
practicable purposes, it is advantageous that ilic constituents other than water be added 
to a proportion of ihc total amount of water then well mixed, and most desirably that 
the surface active agents be first added to the volunte of water, followed by any 
10 remaining ingredients such as the optional constituents. Subsequently any remaining 

balance of water, if any should be required, is then added. 

The compositions according to ihe invention are useful in the cleaning and/or 
disinfecting of surfaces, especially hard surfaces, having deposited soil thereon. The 
compositions arc particularly effective in the removal of oleophilic soils (viz,, oily 
15 soils) panicularly of the type which are typically encountered in kitchens and other 

food preparation environments. In such a process, cleaning and disinfeaing of such 
surfaces comprises the step of applying a soil releasing and disinfecting effective 
amount of a composition as taught herein to such a soiled surface, AAcrwards, the 
compositions arc optionally but desirably wiped, and further optionally, may be 
20 subsequently rinsed from such a cleaned and disinfected hard surface. 

The hard surface cleaner composition provided according to the invention can 
be desirably provided as a ready to use product in a manually operated spray 
dispensing container or with an *'aerosol" type product wherem they are discharged 
from a pressurized aerosol container. 
25 Whereas the present invention is intended to be produced and provided in the 

**ready-to-use" form described above, notJiing in this specification shall be understood 
as to limit the use of the composition according to the invention with a further amount 
of water to form a cleaning solution therefrom. Exemplary further aqueous dilution, i.e., 
in composiiion:waicr concentrations can range from 1:0, to extremely dilute dilutions 
30 such as 1 : 1 0,000. Desirably however, in order to ensure disinfection the compositions 

should be used "as is", that is to say without funher dilution. However, aqueous 
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dilutions* i.e„ composition: water of concentrations of 1:1-3 are believed to exhibit good 
sanitizing efficacy, but which may require longer contact times in order to provide an 
adequate sanitizing effect. The actual dilution selected is in part determinable by the 
degirc and amount of din and grime to be removed from a surface(s), the amount of 
5 mechanical force imparted to remove the same, as well as the observed efficacy of a 

particular dilution. 

The following examples illustrate the superior properties of the formulations of 
the invention and panicular preferred embodiments of the inventive compositions. The 
icrms **pari& by weight'* or '^percentage weight" are used interchangeably in the 
10 specification and in the following Examples wherein the weight percentages of each of 

the individual constituents arc indicated in weight percent based on the total weight of 
the composition, unless indicated otherwise. 

Fxamplcs: 

) 5 Exemplary formulations illustrating cenain preferred embodiments of the 

inventive compositions and described in more detail in Table 1 below were fonnulaied 
generally in accordance with the followini^ protocol. 

Into a suitably sized vessel, a measured amount of water was provided after 
which the constituents were added in the foUowmji sequence; surfactants, alcohol and 

20 glycol ethers, hydrogen peroxide, alk.anolam:ne, or acid and lastly the coloring and 
fragrance constituents (if included). All of the constituents were supplied at room 
temperature, and mixing of the constituents was achieved by the use of a mechanical 
siirrcT with a small diameter propeller at the end of its rotating shaft. Mixing, which 
generally lasted from 5 minutes to 120 minutes was maintained until the particular 

25 exemplary formulation appeared to be homogeneous. The exemplary compositions 

were readily pourable, and rutained well mixed characteristics (i.e., stable mixtures) 
upon standing for extended periods, even in excess of 1 20 days. 

It is to be noted that the constituents might be added in any order» but it is 
preferred that water be the initial constituent provided lo a mixing vessel or apparatus 

30 as it is the major constituent and addition of the Amhcr constituents thereto is 
convenient. 
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The exact compositions of ihe example fcmiulaiions are listed on Table 1, 
below wherein arc indicated the weight percentages of the individual constituents, 
based on a total composition weight of 100% weight. 







Table 1 


Constituent: 










1 £ju5 


ExJi 


Ex.7 


ExA 




qxiaicmary amine 
surfactant* 


0.10 


0.10 


0.10 


0.10 


0.10 


O.IO 


0.10 


0.10 


0.10 


quaiemary amine 
surfactant- 




















propylene glycol 
mono-n-buryl ether 


A.OO 


4.00 




2.00 




4,00 






l.OO 


dipropylene glycol 
mono-n-buryl ether 






3.00 




3.00 




3.00 






dicihylcne glycol 
mono-n-buiyl ether 
















6.00 




n-dccano! 


- 








0,035 




0.040 


0,10 




cocoamidopropyl 
bctainc 




0.35 
















lauryl dimethyl 
amine oxide 


0.81 




0.44 


0.35 


0.44 


0.35 


0.90 


0.90 


0.10 


monocthanolaminc 


0,50 


0.50 


0.50 


0.50 


0.50 


0,50 • 


0.50 


0.50 


0.10 


conventional 
additives 


0,15 












0.20 


0.20 


0.02 


water 


to 
100 


10 

100 


to 
100 


to 

100 


to 
100 


to 
100 


to 
100 


to 
100 


to 
100 



The source or identity of the particular constituents recited in Table I are 
disclosed in particular detail in Table 2 below. 
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TABLE 2 


Oonctitncntl 




alkyl dimeihyl benzyl ammonium 
chloride surfactant' 


supplied in BTC-8358® from 
Stcpan Co., Northfield IL. 


alkyl benzyl quaternary nmmonium 
surfactant^ 


supplied in BTC-65® from Sicpan 
Co., Northficld IL. 


propylene glycol mono-n- butyl tLhcr 


DowanoKKS PnB (Dow Chemical 
Co., Midland MI) 


dipropyknc glycol mono-n-buryl ether 


Dowanol® DPnB (Dow Chemical 
Co.. Midland Ml) 


n-dccanol 


n-dccanol 


laurvl dimethyl amine oxide 


supplied in Ammonyx^ LO 


cocoamidopropyl betainc 


supplied in Mackamflg) DZ 
{McJnryre Group Ltd.) 


monoclhanolamine 


supplied by Dow Chemical Co. 


conventional additives 


fragrance oiL proprietary 

composition 


water 


deionizcd water 



The compositions of Table I were evaluated in accordance with one or more of 
the further tests elucidated below. 



10 



15 



20 



p,vflhi!:^nnnQ r Aptimicrobiai Efficacv; 

Several of the exemplary fomulations of Table I above wore evaluated in order 
to evaluate their antimicrobial efficacy again-st Staphyhcoccus aureus (gram positive 
type pathogenic bacteria) (ATCC 0538), Salmonella choleraesuis (gram negative type 
pathogenic bactena) (ATCC 10708)» and Pseudomonas aeruginosa (ATCC 15442). 
The testir^g was performed in accordance with the protocols outlined in *'Use-Diluiion 
Method", Proiocols 955.14, 955.15 and 964 02 described in Chapter 6 of "Official 
Methods of Analysis^\ 16"^ Edition, of the Association of Official Analytical Chemists; 
"Germicidal and Detergent Sanitising Action of Disinfectants^ 960.09 described in 
Chapter 6 of "Official Methods of Analysis^\ 1 S"" Edition, of the Association of Official 
Analytical Chemists; or American Society for Tesnng and Materials (ASTM) E 1054- 
91 the coments of which arc herein incorporated by reference. This iest is also 
commonly refened to as the "AOAC Use-Dilution Test Methotf 

As is appreciated by the skilled practitioner in the art, the results of the AOAC 
Use-Dilution Test Method indicates the number of test substrates wherein the tested 
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organism remains viable after contact for 10 minutes with a test disinfecting 
composition / total number of tested substrates (cylinders) evaluated in accordance with 
ihc AOAC Use-Dilution Test. Thus, a rcsuii of "0/60" indicates ihai of 60 lest 
substrates bearing the test orgajiism and contacted for 10 minutes in a test disinfecting 
5 composition, 0 test substrates had viable (live) test organisms at the conclusion of the 

test. Such a result is excellent, illusiraiing the excellent disinfecting efficacy of the 
tested composition. 

Results of tlje antimicrobial testing are indicated on Table 3, below. The 
reported results indicate the number of test cylinders with live test organisms/number of 
10 test cylinders tested for each example fonnubtion and organism tested. 



TABLE 3 - ANTIIIVIICROBIAL EFFICACY 




Staphylococcus 


Salmonella 


Pseudomonas 




aureus 


cho/eraesuis 


aeruginosa 


gx^ifjiple Formiilation 








Ex. 1 


0/10 


0/10 


0/10 


Ex.2 


0/30 


0/20 


0/60 


Ex. 3 


0/20 


0/20 


0/20 


Ex.6 


0/30 


0/20 


0/60 



As may be seen from the results indicated above, the compositions according to 
the invention provide excellent disinfection of hard surfaces. 

15 Evaluation of Shelf Stability; 

Compositions according to ihe invention and described on Table I above were 
placed in sealed containers, and subjected to an accelerated aging test wherein the 
compositions were maintained at I20*F for a period of 4 weeks. Subsequent to this 
treatment, the compositions were observed to be a single phase mixture; bulk phase 

20 separation was not observed to occur. 

Evaluation of Cleaning EfTlcacv: 

Various formulations amongst diose listed above were evaluated for their 
cleaning efficacy by visual Inspection. These testing was a simple visual screening 
25 performed was generally in accordance with aSTM Test 4488 (Annex A2) " Greasy 

Soil/Paintcd Masonite Wallboaid Test Method" using a BYK-Gardncr Abrasion Tester. 
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EvaluBtion of the cleaning efficacy was by visual assessment by a panel of persons who 
evaluated ihe tested compositions and substrates. Equal amount of each tested 
formulaiion, which compared Ex. 7 and the following commercially available 
formulations. All formulations were used ''as is"* without any further dilution. The 
results of the test are provided in Table 4, wherein the percentages indicate the averaged 
value (at a 95% confidence level) of the ^percentage soil removed* as provided by ihe 
evaluation panel. 



TABLE 4 




% soil removed fayscagESU 


Example 7 


86.51% 


Formula 409® fClorox Co.) 


84,64% 


Formula 409® 'Now Kills 
Bacieria' (Clorox Co.) 


83.00% 


DOW Antibacterial Kitchen 
Cleanci (Dow Brands Inc.) 


84.20% 



10 As the results of Table 4 indicate, the foiroulaiion according to the invention was 

superior to Other commercially available products. 
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f.vahinTion " f F i Y ri nf"'^'^'"" ^"^ Prvinn Ch«ractcri?stica: 

In the test were used as substrates a black glazed ceramic lilc, and a polished 
stainless steel rile. Onto the surface of the each horizontally positioned tile was 
deposited a drop of a composition according to Table 1. and using a clean lint free 
paper wipe (Kimwipe®. available from Kimberly-Clark Corp.) ciumplcd into a ball the 
deposited drop was spread into a roughly circular paitcm to form a generally uniform 
thin film of the composition onto the surface of the test substrate. This film was 
approximately 1 inch in diameicr. The drying behavior of the thus deposited 
composition was observed, and in each instance it was noted that drying was generally 
uniform with evaporation begimiing at the margii« of the circular film and generally 
uniformly proceeding towards the center of the film. During drying, no discrete 
rivulets or droplets were formed, leaving dry stirface. Typically total drying took no 
more than 1-1 /» minutes, with virtually no visible surface residue on the surface of the 
black glay.ed ceramic tile, and with only a very faint dork color cast on the polished 



-- 7.2 - 



Tin ^-lO—orara/i 1 c ! /1 1 



9£X 



P. 25 



JUL-27-2004 16:08 



PaC PPTENT DIUI5I0N RDhlN 



513 634 3452 P. 026/029 



CA 02269730 1999-04-23 

WO 98/17763 



PCT/US57/18774 



Stainless steel tile surface which had been wetted by the composition. This color cast 
was easily rcnnovcd by wiping with a clean and dry lint free paper -wipe. 
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Claims; 

1 A low residue aqueous cJeanmg and disinfeciing composition which comprises: 

A) a quaternary ammonium surfactant compound having gexmicidal 
5 properties; 

B) a solvent system sclcciL'd from, a propylene glycol n-butyl ether solvent, 
or a binary solvent combination of a giyco! echer with a linear primary alcohol; 

C) a surfactant compound selected from betaine or amine oxide 
compounds; 

JO D) an aDcanolamine; 

E) water. 

2. The low residue aqueous hai'd surface cleDning and disinfecting composition 
according to claim 1 wherein the solvent system (B) is solely propylene glycol 

15 mono-n-bucyl ether. 

3. A low residue aqueous hard surface cleaning and disinfecting composition 
according to claim I wherein the solvent system (B) is a glycol ether and a C^- 
C,B linear primary alcohol. 

20 

4. The low residue hard surface defining and disinfecting composition according 
10 claim 1 wherein the surfactant compound is a mono-, di- or iri-alkanolamine. 

5. The low residue hard surface clearang and disinfecting composition according 
25 to claim I wherein the quaternary ammonium germicide is accordance with the 

followmg general structural formula: 



X- 



whcTc: 



24 
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at least one or R„ R;, R, and R, is a alkyl, aryl or alkylaryl subsiituent of from 6 
to 26 carbon atoms, which may include one or more amide, ether or ester 
linkages; 

remaining R„ Rr,, Rj and R, are straight- chained or branched, hydrocarbons 
5 usually containing not more than 12 carbon aioms. which may include one or 

more amide, ether or ester linkages; 
and, X is a salt-forming anion. 

6. A composition according to claim I further characterized in that the 

J 0 composition forms a substantially uniform film during evaporative drying 

subsequent to application on a hard surface. 

7. An aqueous hard surface cleaning and broad spectrum disinfecting composition 
according to claim I comprising: 

15 0.05 - 0.3 %wi. of a quaternary ammoniuj-n stjrfactant compound having 

germicidal properties; 

0.5 - 10.0 %wt., preferably from l.0-4,5%wx, of propylene glycol mono-n- 
butyl ether; 

Q.I _ 4,0 %wi. of one or more surfactant compounds selected from beiaine or 
20 amine oxide compounds, but desirably is 0. 1 - 3.0%wi. of one or more amine 

oxide compounds; 

0.1 - 0.5 %wt. one or more alkanolamines. desirably is only 
mcnoethanolamine; 

0 - 0.5Vowt. of one or more optional constituents; 
25 to 100% water, 

wherein the compositions are characterized by forming a substantially uniform 
film during evaporative drying after being applied lo a hard surface. 

8. An aqueous hard .surfaLx cleaning and broad spectrum disinfecting composition 
30 according to claim I comprising: 
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0.05 - 0.3 %\vi. ofa quHLcmary ammonium surfactant compound having 
germicidal properties; 

0.5 - 10.0 %wi. of an organic iolveni system which includes a gjycol ciher other 
than propylene glycol mono-n-butyl ether and a C,-C,p linear primary alcohol, 
and preferably is dipropylene glycol r-bmyl ether and a C^-C,, linear primary 
alcohol; 

0.1 - 4.0 %wL of one or more surfaciani compounds selected from bctainc or 
amine oxide compounds, but desirably is O.l - 3.0%wl. of one or more amine 
oxide compounds; 

0. 1 - 0.5 Vn^^/i. one or more alkanolamines. desirably is only 
monoethanolamine; 

0 - 0.5%wt. of one or more optional constituents; 
to 100% water, 

wherein The compositions arc charactcn?.cd by forming a substantially uniform 
filjn during evaporative drying aAcr being applied to a hard surface. 

9. A composition according to claim 1, 7 or 8 further charactcri^xd in that the 
composition exhibit is phase stable when subjected to an elevated temperature 

20 of 1 20*"? for a period of at least 4 weeks. 

1 0. A process for the cleaning and disinfecting ofa hard surface in need of such 
treatment which comprises the step of: 

applying an effective amount of the composition according to claim I. 

25 
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